Delivering anti-cancer drugs with endosomal pH-sensitive anti-cancer liposomes.
Numerous prior studies have been reported on the use of pH-sensitive drug carriers such as micelles, liposomes, peptides, polymers, nanoparticles, etc. that are sensitive to the acidic (pH = ∼6.5) microenvironments of tumor tissues. Such systems have been primarily used in the past as effective drug/gene/microRNA carriers for releasing their anti-cancer payloads selectively to tumor cells/tissues. Herein, we report on the development of new liposomal drug carriers prepared from glutamic acid backbone-based cationic amphiphiles containing both endosomal pH-sensitive histidine as well as cellular uptake & solubility enhancing guanidine moieties in their polar head-group regions. The most efficient one among the four presently described endosomal pH-sensitive liposomal drug carriers not only effectively delivers potent anti-cancer drugs (curcumin & paclitaxel) to mouse tumor, but also significantly contributes to inhibiting mouse tumor growth. The findings in the in vitro mechanistic studies are consistent with apoptosis of tumor cells being mediated through increased cell cycle arrest in the G2/M phase. Findings in the FRET assay and in vitro drug release studies conducted with the liposomes of the most efficient pH-sensitive lipid demonstrated its pH dependent fusogenic and controlled curcumin release properties. Importantly, the presently described liposomal formulation of curcumin & paclitaxel enhanced overall survivability of tumor bearing mice. To the best of our knowledge, the presently described system (curcumin, paclitaxel and liposomal carrier itself) is the first of its kind pH-sensitive liposomal formulation of potent chemotherapeutics in which the liposomal drug itself exhibits significant mouse tumor growth inhibition properties.